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Abstract not avaifahfe for KR 20050088995 (A) 

Abstract of csnespondinQ document: WO 2004042S60 {A2} 

A peer- vector machine includes a host processor ano' a hardwired pEpetfne accelerator The host 
processor executes a program, and, in response to the program, generates ho^f daia v and the 
pipeline accelerator generates pipeline data from the host data. A3terna;jively r the pipeline accelerator 
generates the pipeline date, and the host processor generates the host data km the pipeline date. 
Because the peer- vector machine includes both a processor and a pipeline accelerator it can often 
process data more efficiantSy than a machine thai includes, only processors or only accurate*. For 
example., one can design the peer-vector machine so that the host processor per? arms decision- 
making and rton-mathematicaity intensive operations an<i the accelerator performs r>on -decision- 
making and mathematically intensive operations.; By shifting the mathematically intensive operations 
to *he accelerator, the peer-vector machine often can. far a given ded< frequency, process date at a 
speed that surpasses ihe speed at which a proee$sor~oniY machine can process the data. 
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£54) PIPELINE ACCELERATOR FOR IMPROVED 
COMPUTING ARCHITECTURE AHD RELATED SYSTEM 
AND METHOD 

(57) Abstract; 

A pipeline accelerator includes a memory <md a hardwired" 
pipeline Circuit coupled to the memory. The hardwired- 
pipeline Circuit is operable to receive data, load the data Into 
the memory, retrieve the data from the memory, process the 
retrieved data, and provide the processed data to an external 
source. In addition or in the alternative, the hardwired- 
pipeline circuit is operate to receive dam process the 
received data, load the processed data Into the memory, 
retrieve the processed data from the memory, and provide 
the retrieved processed data to an externa! source. Where 
the pipeline accelerator is coupled to a processor as part of 
a peer-vector machine, the memory facilitates the transfer 
of data ~ whether unidirectional or bidirectional - between 
the hardwired -pipeline circuity) and an application that the 
processor executes, 
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ft 4.3..:3 40 4, #4-444 4^4426)4 04414 444-3?. 4 4444 444(118)31 9 440. 4# 04. 44 
e99; 444 4 04 444 44^ 4444. 449944 4 -0989: 444 M.;§9!3F!!^^ (broadcasting) g: 4444. 4 
4 9f-9-4'05Vi x.; -0(1 3=91::: 309 444 444 4 : -i04-:4 39 444 44-4 444 44439 ^44 s)]44« l 1 
444 44430 914 -o o ^! 4404ii 444 44-401- 440! -9494 9^9118; 4 44-394 40x 4444oo9;ni 
44)44. 4 44^930 44-444 -4 941426)4 444 444 49443 :i^4o:3«) 444 444 .si<>]|| 314 >1) 
•M 44 0i-44« mmi 4* 44 44 4 4. 

444. 44-184 4 3. 444(118)4 44-4*90 4 4 4(136)990-4 4444 93444 44-J94 4 ^ 44442^ 
(91)4 8944 9(4 44 . 

44.9.30 44 44 ■■48(8 i0. 3. 44443,(91)83 44 43x 4944ii8)4 44 44 4444 38444 443?. 
43! 48090)4 :8 44 ! 38- 44(.9. 3). 

3).'>0i 448 44 '41444 810 4*i834 4«f!44> 44-31.4 '4 t]s : 4!OA(»])8 4*1*5.44 4A(50X§! 4-44 
44 44306!}} 4(4 4 44(58 83! .9.0)3 919-44 4 44 44 809 4 4 8444 44439 4 0.8.4 -it?) 44)34 
89444 4481 44(4. 01444)3 0!44}44. 

4 8- :8 v.. -44--194 4 4 44H i8)3: 4 4 44-E4 4^ 4444:809:04 44 44 «44 44-4->i^ 4e|4 
(120)4 4.4 44 334.3..0. m!-90 0 
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mM,m mmm& m mim® mm % m «wm v&mm m 

i-4> *m cu^iiM^ #^(78}»? <>)im mi -n *w&.n ^jmmicm,- 

74 a ># 4<i44 «l! 4- 44- 

4#i9sL i# &e|*Kl34>?> ON 4«9. cl^a^UI »*]«Kb -44 4>fe4 ^4*H^ s4-o1»^tK74. l ~?4 n ) 
^ 4449 -44 $«N-*IM^ .^e|7l(:i.20>fe 44 »Hltt 91 -44 ^^»if8I 49124) 014 .:x 

44 ^OvOllHI* 40.'-D0. 

44.4, ^llt 4 4n 4-4 4(1 18)4 -4 0 9Nl24)9i44 -4 '9 :>44 4^344-4 

944K,:.. rt «nm<->)} -§-#«H, 4 9 4 44 94= 4»lJ£4Q(74,-7V4 #4 ^4 n 4913 4.3(1 M44f04. 
4t 14. *)%± 144U)8)1 4-4444(7441 990 4 ;94 DPSRAMOOi) MH 44 44^1 *H&*K!(74p«l 0! 
44 4 4 444. 

<4*!9?9J- *«|«>7; .<*]*H, $S|*KHS>fe 44=t9P4 1 »6 991 49xH|4:!4 #444:e •* 4 #(130)4 

4*544 :i *A^B.Hh$.4k xl^hA — 44- 444 444 444 444-44 44 *H!!4. 4^h44-4 491149 -9 9 
-l 441 4444- -it 4- 44. ?H4 44 4 44 44. 44 39 9= 91 4 1=349 44 44 4 .11 m 4 4 91 9! a; si 
4 SYNC 4^4 4 44 4*14 444 4 44. 

4-0.9 99 1 0994 1000126)1 4 9t3=. 4- «)®m. 4-(l3i5D>?,144 ; .= 4 & SI 1 44- 414A9 H«.^a44 
444(i38)l- 4€-4 -4 . -i 9J 4N9' 9 0 141991 m -9 9 4<1 Site 441(41 14, 9991 iil S£ 44(4 2)) 4 
444-4 44 n*m 4444 4#S1II *4*it4 444 44 4.4 4,9 «WKn8)4 44 44 49; 9!4l903;l9l) 
4 4-11-44 444 444 4*1 £4 4444 44444. 

49j UnooI, 44 44 42; 4 4 K HBO::- 44 949 42; <?] ¥44*1^(9 1) II 414-4 34219 .929944012)123) 
.«.14 411 144.10 »)I444 49;- 4 S 8M{#, so>MI)^--9-9t 444 444 414<t 1 t49is?, 44 444 44-0 
01.20)4 4 4-4 4444, 

=14.9. ho 4# 444Cl.34)4- 444 449944 44<7S)#444- 44 44 099 4 444420)4 44 444-(90) 
01 4441 *)-4 44- 4444. 444, 44 ^44 4440120? Bite rll 444(90)1- 444 44 4 4*9 44 9 
mi 44-41. 494(78)4 444 444 44(411- -1-4. $1)4 99Ht0i4(42))4 444 4 

4 4 99-40 444 4:444 44 4-444. 44 -044 4-4 "4 ^4o=-ch«mi4'4 l-.v; 4444. 

4lr<U;0 111 4-4.4(90)1 444 4444. 44 44. 444 44 4 f^iii 4-42244(74 r 74 s 914 111- 4 

:^4*>!l(dis8bfe)44 4 44. Hi- 444 22 AM H.9=.44(42)(S1H4 44 444 «1-444 #4 444 4e!4 
(126)4 4 444 -44 44 4(90)9*. 14 3f«;49£44 491(80)4 44 444 44 If 903. 444, 44 44-4(8S) 
Oi 444 44 4 441- 4 444 V 9! 4 44 -493-4 4 44. 

44S.4. 44H44 491.(80)4 0144 #(122)4- 44 44.O.09- 4-i 4e?4(88H 44« 9(4444. 4=3 
4 9^9.99 --94.3-90:; 3 4-4.9..^1 9- 4 '94 0 041 H 4 4R)09.a|:9.9 914 5 9 9:. 0i9 994 S14 

9^4 4'9-ii &m 444 9.^1:0 f(q, o|.§] iOe^Hj '9 94! 9 445^ iO«9;; *imt 4^441 4 44- 49 90^ s| 
9480)4 4 44.2^-3 9-193- 444 4 44 -9-444 4 4.4. 

4-0.29?.. <->l4 9;440i -#444, 4:0 444488)0; 44 4^14-1- 444444. <«l-0-o|. .0 44^9: 44 44i0 4 
(122)4 ,2.4#?o4- 4(v 4-4 444 4 4-4 444. 4l7]fe »W :0-# 4-44 444 304 4-9-. #44 >3-i 

1- 99411 -4 44. 

r?,B^.ii. 44. 44 444 444(12051 44 4-^:4(88) ^#4 44 4444 44-4.^. 4-0 444 <444 444 
•COMRrriHG MACHINE HAVING IMPROVED COMPUTING ARCHITECTURE AND RELATED SYSTEM AND 
METHOD4] 4^4 1414 ^10/684,03344 444 44 44 44 -4441 4.A4 19ll!.4{42)(?93)4 4444, 
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01 4 549, n* in ms- m~, ?m -nil 441 495.1 .1444 mMmm ^rmrmn 4 
44 Hi*- ^<>HH*iit 144 jt&a ®jkmuz>y^ 4444. %n mm mnam& 4t4 
«■ 444-11^ wmumi mi s.t mm^mm **<n *h ■g****. 

& m ooaii. sM»«Hi ■fi-^(?a>si si 4i*. 4M<W W 44. 4lt !-<4, dfsbam 4 .1444 %<l& 4,1 
45.4. 444 ^,EeH42}4 4.5. 44 4 *MMCQDK> SRAM 4 t-4 44- % 4$\ fCt§- 4tt 4 $14. 

<c 64 # 44444 4# 55 5*1 44ii4,4li42)4 if s*> #1} 444 4-4 44, 41 14FF 

442)4 #4544445 44 454 9l74 r 74 iS )4 4 DFSRAM402}sL 44'4Hf 4444. 4*44 4444 44 

4*1. 44-4499U2)4 foafe *§<>m ,! W 4 4A1 994 4-9 si, 441.44 4sol08 4- S>4 PLICt! 44, 
FLIC"! 91.4 4 4844 444 4A.Avl: 914 9. :>.<::. 4414 

4llN84I42)i- 94 44450 s "!5()4. 444 ^ojoj & 44 5444 44, -44.4(5459 4 44 4452}f§- 444 
4. =114-9 9 90 4 4494)94*! 444=4 4449-, 44 44490^15^)4 #44 94fc 444 4 444 #4 4 4 
aI-4 4151 41414 €4- 

4449044 1- ; 9-'9.-.;:4:x/vi).9s9 FIFOU&444 4H-4;:'f444 4.1.^445611 »«4. 

FiF0(l5444 44^444404 DPSPAMO02H 4 4444- 44450 4 4 44 4944 449;. 44^£|459j>i- 4 

444 DFSRAMU02X* 4444 7i4t f 44 ^44 44^.4ilH lH«Ni 1 4 4 »PSRAM< 102)44 9)4 *\ssl 
4-^4 14414. ...a 4 k] • 4 , FIFOH5414- 444(152)4 44 0044 444 4 5;. 4 44 9 4499vK?1 ; }9 44 

45004 41 11 4-4144 -iOOaiiiiF- 44 4444 9144 i: l44 4494 • H4 944-. 

FiFO(l54j}4 158)11 1444 444544(74 09UO1 4 9444I- 4444>:o 0f4 44 '9 M 1.6004 44944 4 
49t 914 <9 4445^1- 4-444:. 005 44 4 4-.0;^.4 455162,4 164 ; )H- 44 4444 041 Al{ '5594 9554 4 
4 4.4914 49444, 4 04. PIFO(JT4ll 44(1661444 4*4944(74 s )44950-4 WRITE FIFO 444 440 4 
40 0804 4444 CLOCK 4941 4454, FIFO FULL 444 4941700444 449444(7404 41444, 44- 
4, 8400X15404 4447204 4444 :9i 4 40152)8514 READ FIFO 4844 450 44<)744§- 4444 44411 
FIFO EMPTY 44Z1 4444. 4444444 450B(»(945}4 FLICOl 44, 48>.(:158 s , 160,, U>2 X . 4 164<>4 44 
466,, 050. 170,, 172,, 4 174 0 4 441 444 C94| 4444 4-4444 4444. 44 48415, 09. 8j5t 909 
4 msi 1 #45 4444 0 4 4 4 4 84! 4454 414 fi}^.*M4 44f4#4. 

44&4(i56,)4 4 ^4162, 4164 ;)4 44 4444 FIF04 54 081.44 484 8141 4.44^4 41-4 sflo|e|# 44 
tfO 41444- 444?1^1 o|.&?g:^/^o)fc} 4:4x(F0>)4 4444 DPSKAM402)(S.5)aj 4581010)4 4444. tH^*l. 
^:4^4(156,)4 4444 4444 44-44 4)4,4410144 4. 4:4 78)1- 91 4 44 44&4450, r 15444444 4 

444 41- 4 A4 454 4154. 4470 44^4015604 440180)4 81 444 04! 1(1524111 SHIFT/LOAD 44: 
# 414, 449444 4 s- (80X455)4 PLIC4 444 4^475)9?- 4444! 444 48;^i 4-80341 44 4 154 «|8j 
4 50 4Fli78 r -l78 !S „04 44180)4 494 444 48vM- 4444 44444 4444. 

FIFO EMPTY 4.14- 454 READ FIFOl SHIFT/LOAD 489® 444 41- 4 1 4 44 9412)4 WHITE DFSRAM 
4.444 8K]482)1 4-444 DPSRAMO.02.K 455)1 8854410)4 4 111. 

1564 1-.-A44. 444401142)4 444 44.14 444 44. 

14 FIF0054 01- FIFO! 44 4 ^("4(f«15) : 4S41 "l 4\!<not 64144 01444 451 a|'i48 FIFO FU.IJ... 4 3L& 
4444. 
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4|MA§l T PIF<XiAi44 # 44AOA97400- 7\%% 0A1*9A 0040 AAA 4O0 40j7E »401S8,. 

160j) OOOi e|*|Bl4 00ft- »f«ef.A» -f f 4? )SL , WRITE 40 FI 1f44 e 4 FIFCH elHW A.h.OFAOI ig.^ 44. 
:**f<4> FlFO(i5A)4 ft! 4A, 4AA.4FK7Ai>-A FIFO;')- 40*0 4 # AO 'V;: *!i4A «g;>l». 

.-v. 4# ; FIFa.l54,) ; b FIFOS] 4*J] «l (empty)" SE4 *>V3<not emp09A4 OA OA A4 gf>|il 

FfFO EMPTY Ai&lt -? §-<ifi4. 

4|HA§0 FF-OAFi^A <iAFO OA-, s)M?K.iS2)4 READ FIFO 0:0.1 *|a}#.v/ SHIFT/LOAD ME5 

AO ilfS 90400. FJFCH *i 44ASlaS6jA 9? A-A^S no]®® <r>)BM^i 8.*% 44. FF-OC ! 54 .}'0- f.f.S) 
A4, *S]»41 0152)0 READ FIFO* 4440 #50 4€- FiFOClFF^-AA^) A <>4.~ 3M ^SM 45:41 00- 01 E, JF*1 Oi 
SHIFT iO A. 55 4f 444, 

*fj\£a5<V-XS0 B >& FIFCKIS^-XS^H 5! 44 EE 5? OH 40 ^^&^{156 2 -156 n H 44 S'^iF 0 4 
^55. A04O-. 

52 44. ^"01(15255:- 0 A E AO 4f A SHIFT/LOAD ASAI 44451 WRITE DPSRAM AAA 041 4A. ifxUx 
&i(lA0v--i56 !V E i ;=,A&l 4A4AA : i441 a) 76>4H m^ 4a4^4 A"- 9-0 .A A a] sc. m A^jji DPSRAM(I02)^ 
OF A ?iA>i AAA* .«v<:0 0'A OA?. 0 A El OHS 4«!f OAEA c| O.^AU5A AAiAO 9! -EE A A - OE^O »)A 
(176)401 A A. A EE'] HF(Xl54 s ).m¥-ii| OFF OA DPSRM«102)^ A>. .JijAEi^ AA544. Sf A «M AH 

« fE.H, 01O-O(O)4EAAO 04414 A ---00^ A 44^4016605'- AAEE.E. A 4'^9 EFEXE A4 A 4#).A 
#U:J «A|s|Ai- A .A £| .A A 0i0.-v-KE9E;A. 0 A E A XI vf»| A A AAA A. A 4*1 AAOE AAA 444 04i9-\9 
A5F ; A5AA Ah A. AO- «*A4H ^l?-S^ 10FOAAUA9 0 04144 DFS!0^4l02) A A5AiA4A! 91 

A 01 lEge}, AO, A 95 0" OA A. 4<0|? SAH s| 4A A O 66 ,} A A £j AA&AOA 01 A ABUlA6,H A A 

A AAO s| ^lA£|( r5i:E)( AAA- A \A-AEv- At:] o| BA|A A & .BUlSSpS. A AOFA AA A A 44. n A A 

E OOfO 459A44 OA.A AAA AOAMI <-l A OAFl { 1 S6 ( , ) A A Fl Ej 449 4 0 A^O AClOPOt i 54EF V VA>; 94! A 
4 4A.0j2;A)A A^Ai7S)5tA.!ft a1s.s|c|, v$«\?]( IS2)& SHIFT/LOAD ElAII ^^A:oO- 01 A A^C i56,~156 K ) 
-=i A 90 AH55 flA AA SfOl A' 'I A A J '|H§ 0^-1 OA All' 1' ; 509. tTO<0, 0!A A0E025A OiAA 

F!# A55t 5]A AO- FIFCXi 54 . ~lM t .p\ <&m«W *S®<% 0)0 A. a 59 ; -A5E s >>? «04 4 AEj ^1 
EAEAEl OA. 0F-EO1::- 4 A^MO «)-AOF-0 A §1 A HAxn7^A9-A A OFF 04 a AAOFAt -EA.AAA 

OA AO A a] A A AAA AAA; AO. 

50 A^ A OA- A-.AAA. )■'■ #^E| 91 <AN9 i : FA A, AFNE'I &(144)fe 5l A A A /' ( H;OA 0-9- A. A. 900AA- 

(i32)A a 1.01 m it#o o f ^i^aaa oooohz-je^o ?eo- a-o-oa. 

A7A A *im>m OF AGO t!^^«!^<140}^ OA A A A. A9A- #0! A0^| ElFl€ «W 50>F mm 

A(FA)}ADPSRA5!<i00).AA0f^ 910 slHOAF A 7: #\ *>H.S»f-oH^{?4 r ?4 B H 0 0 AO. *!^0!A €5l 

A A OA. 9]S«*!:A(140)A] AEOF:- t, ^-A ,! * 1^]0^ OlAOfFO OA^OF: AA(Fi.F(A505 jAOAO A 

0A5JCA AO -AAA 9? =0 7-9! 0 5x:AA AA^AA. FFFO ! >. 

FEAAF920 140)0 *A 01 AFlFOj-lFOjO, 0 A^.O'0--0 t -7 .0-^0.^9974.-74,9* #00 A EE A :A 9$ OFO?U192) 
A A.#4E|-. ->!I0 0EAE 41^(:i9D0^ol <>!-elH| 0 AO -U. 4# 0^(190,-19000 §44 rE5A AAA A A 0-0 
OF A A AAA: OAA AOAA 9 5, 

0 0050,0:- FIFOA 94 OA v5 E oil :-E/ A 900 00) 010-0(199055 Mf!€4. AAOA- 44 EOT AlOFr 

4 A 00-^(74^7000 A'iOEO OS-A-i A 0 091 A-! DPSRAAF 100^0 «Al O OoS O ^A4« 000-44 44. 
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FIFOQ94 ? )4 >r?Pi -10. FIP0C92AJ44 244)4 444 449(44074 >! %m *%<>m® 7494#4 

DPSRAMC .100) *1 -44 4O.404t- K:f.sg- #sJR;>- DPSRAM< 100)* 9(44 9F04II ^444. «|ej8H, * 

-00(102)4 249 =044 4 OF. 40-4 449 442*44H7404 91 On. 00 49 4944 4r,4.2F# 4OO0 *;*90 Oii 

<>|.4G92}4 oFOoFlOo 4? M 44 1 0- 44 4441- JUMPI 44 4om^(74 t )*| 4441- f4W| 

m mim 44 4444- 44 Fmximjt: m^ -t iifc 4444- 4444. 

FIFO(194 s )fe «i 04198011 4444 44 A4247409.O.44 «^tft 4^A« 444 :E Mj^W,)! 4 4 -0 4 0; 
4900(196 44 ^i0?|.:0# mil *WKF 044 44**44.K74(H 44<9 s|44, FIFOC104O 

felD* :«B>»Kil U44 <H ! .:.01:-.,;O ^3*1*!**. 429 4<4^ 44(7400, ^:Ms9Bj)-i- 444*0 FlP(X19+jW 

ID# 4I44 4= 44. Fj%>F FiFCXliM-Ofe: «|-?|(202 | )# ^44SM >4'>L)5.# f d(74 1 )5?..H?:^l9 READY WRITE FIFO -'d 
» 490 2^^(304 1 )# 49-91 mm CLOCK 4441 444 s 4 <$?^ 4n.4i9v4) FIFO FULL 4.1^11 4 4092V 

•a- ^n-m &°mmM 4444. m?h vwrn^^ 421(20044 mnmzm^-n whole/read 4.1 
m$ *mm.i 4942049a- mm fifo empty 4$.i .*h*m. 444, fifou^,)*? »u^(2i.2« m- 
$w m<H:m<m®w im m~ m.viw #52. ^^u^m %-tm<* 440:4447441 »\ m*m mm 

4, 44.F.44 9|m(80X?25}4 FLICl 04. H^ftM,, 200 . 4 BU t )4 44= 4474. 204,, 200,. SOS:, Fl 2 0)04 O. 

ti 4-44 eufeA-t #444 44 oeoo i 44.0. ^2s(2].2>^ %<m m-m 42.-4 1144-4 4**4* 

4 4 04(04804 4 -M 200 04 9J444 riFOCIO I ; ;F4>9 iff fD4 44 ®m H&^4t 0 t!4o, 4 ^.Oj- 4 

90216)4 4444 DPSRAMC 1.00)4 jO£aQ$)(5£SHI 4o40.t lOO'l 429219)4 4444 444< 1.92)4 ID 
4 4444. mh 44 A£|(!96,)-C 444§4 444fe 44 ®*>\> 4«a|24TD 4OC22001 4444 Ai£|(19f> 3 ~ 
Hoy.oo-O 404 im M 4444. 444, 44o40 9opo et4(222)# 4444 44 ^Ki92)x*44 

SHIFT/LOAD 4.^1 4444. 44HHHI 401(80)00 S):>1- PUC21 44 9-4. 42^2!0)4 40Oi 444 4,F24I 44 
4-0 444i0si 441442, i>lA(220 r 220 ;s .. i )4 40K222)4 m 4 •? y 44- #444 =4-4 Oft! 9) «444. 

FIFO EMPTY 4J4I 0- 94FH WR1TF/RF0.DFIFO4- SHIFT/LOAD t!.04 44^440 44 t%*msb 4 |- ID 14 44 
44 44 c=44. 44?KI92)C 40i(224)4 4444 DPSHAM(I00}(445}s! ^.444 i08):0.40| f!4 44&M' 444 
;ii 44022(040! READ OPSRAM 4^-4 44 ^4, 4 404# 4«H.(108)4 444 44. 44«44 4 : a(80:)0?05)4 
FUC4 44, 4^(224)4 44=2240 4.04! 444 42^4 t€-44 44*!Foo 4444. 

'0 74- 4.:^44. 44 4 •'•!,-( 104).^! f -44 44,^4 4#4 44. 

44, FIF0(194 S )4 4& 4?00!.^4 444 FIFO*! 44 40]( :, I :t so- 4v4>4 4444 .«!0*] n*m~ FIFO 

FULL 4« 4444. O. P1P0(19400 444 4B4A00(«} .^4 4 44-, FIFO FULL*] )04 001-4 «M4 440i 

444^:0 FIF04 444 4^*|^:«'. f 44(40144 44)4 4 '0. FIFO FULL4 9-0 444 B. 414 44^ 44- 
444. 

9190(194;)?} 444 4^ -o 4 m^\:>' 444444)(7444 4 44 44 0!<ooM| 444 444 44 
24:;- 4-2-, 4'02O4|44 4444 4:o4o« 4444. 4^(498044 24444 #00 44 ?4I4 READ/WRITE 
FIFO *.IM <4«W, FIFG4 4:os| ; oi .u;.444. .0 54 44 9144 44 4 44 «4. *«1I^(74j}^ 0«a 
444(148)4 4 444 4 '• ' 4'04 4422)014-4 5 >!O.404f 4 44. m M . 9190(194^ 4- 4441 4 0.42-041 44 
4 4 4> FiFC4 444 04441 *-444 44 € 4^42! 444 442444(74 ; )4 4444. 
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:i 094 FlFO(i94 s )te 4000-4 444 pipo.4 <1:^ 9-oo<'O.OAr Bih «H?m <>WH 4444 o 0 el 

4* FIFO EMPTY rf 4, FIFC<19444 49 O 4-4*1 40.4A09. mnslfc FIFO 

EMPTY*} ,1.4 444 444 4*38. -r# A l O FTFD4 4S-4-^0 ^-'4 FIFO EMPTY*} $m 

0 g .90;!.. FIFOs ; 94 ,)?! 4 »UJ 444 .^.f, 4444024:: WRJTE/REAI) FIFO 4?2&-lt OP4 OPiOX ^4»M?. 
SHIFT/LOAD -^JOl- i;!H ML® %%3L 4444. FTFO^Ui «$ ^ei(I96 } }^ %h>]*$ sABM A*l- ID# i;OS?H04. 

.*Ii¥!(i9Q a i90 ft >& FrFCKl94g-194 K )««l ^-»l^<i96 2 ~i96 a )^. 2 M v -0 O v; - aO - O ID* 44 5L---4 4 

: 5 i;4 &a}^ 40OO #*j-$4, S9FV F=FOn9i.,-0.910O 40449 44 **H 4 0 92)9: €*l 40; ^josihoit 9404 

*i*H 44 o fifo» mm^h 

-I 44. *go| 71(192) 5; j&jsj gj^, SHIFT/LOAD tl4ii READ DPSRAM g£.« 4444. '4*tt~ 

4O96 1 -O9IV>.iA40 my 218HH ^4^*10^0® WI4.9.i<il AmsM?l3.«}>5<224># 

3#*M DPSRAMC I00)»i 0! f 0 -0 9; f|o]^# 4 4090^. 0 9 0. 

44090 -0 0 0O920:: 44! ?! ^«>1^4 Of 0 ID - IDfe 4 FIFO(194P--194n)S 999 04- 4- AO 4444 4 0 04 
0 0.40 - 9 49x(212>44 OTO-i Ol WRITE/READ FIFO 44 OO. 4 FIFO* 194 , -i94 B >«* 01 

4 04 0 414 4 AO 0 0 

a 044, 4A.444?7 44O4-4(?4 r 7A04 aOO READ/WETTE FIFO 4 AO 4 0 44A. 4 4990O.O. 444 
:e 4 ^(214; -2144II 4444 00 04- 40144<oo. 444. 

o 74 %m<* *m n«m 4-o 4## 444 mm 4#o e-o. 

444 4x:o a|4« o<o«i0 44 00 92)0 44 :^4<9160^40 4^2l8 : 2:i3HH 4h.4:,a4 o>1- 44 4HH 

440, 44 DPSRAM-t- 4444, 4^(224}4 4444 DPSRAM* 100)4 4-§- 44O.0-4 sJWelf- 4 o 4^(218) 
Um 404. OOOJO %40U92}-fe A 4 OOfO. 4tK208 t )^ WETFE/READ FIFO tl-fll 444 OO. 4 A 

(212)4*1 0 04 4444 IDI 04444. 0>4 FlF0£l94O.<lOf Si 1D44 404, FIF0494 S )4- 034 4444 
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IN 444 FiFOdoi, 0! i94 ; f-194 : )4 -4>}4 t 444. 4^(212)44 IDO "* ID4 014-40 U?) 4®<% 

4«}4 FIF0494, 4 194 3 -194 n )4 04!4» SIA.44 444. ::i «04, 4-«] 044(7444 ::t READ/WRITE FIFO O 
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